What is claimed is: 



1 . A method for improving a treatment for a bone-associated pathology in a 
mammal, which treatment comprises administering a chemotherapeutic agent 
and TBI to the mammal, comprising replacing the TBI with the administration of 
an amount of a complex comprising a radionuclide and a bone targeting ligand 
sufficient to deliver about 20 to ab >ut 60 Gy to the bone marrow of the mammal. 

2. A therapeutic method to inert ;ase the efficacy of a chemotherapeutic 
treatment for a bone-associated pat hology in a mammal comprising 
administering to the mammal, a ch smotherapeutic agent and an amount of a 



complex comprising a radionuclid< 
deliver about 20 to about 60 Gy to 



and a bone targeting ligand sufficient to 
;he bone marrow of the mammal; wherein the 
efficacy of the chemotherapeutic tn >atment is increased without a substantial 
increase in at least one side effect, And wherein the mammal is not subjected to 
TBI in conjunction with the chemotherapeutic treatment. 
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rther comprising the prior steps of 



3. The method of claim 1 
administering a dosimetry do! e of s lid radionuclide complex-and determining 
the percent of the radionuclide that 
determine a therapeutic dose lor thd 



4. The method of claim 3 
mci of said radionuclide. 
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5. The method of claim 1 or 2 
chemotherapeutic agent and the c 
side effects than the admnistration 



.alizes to the bone of said mammal to 
radionuclide complex. 



in the dosimetry dose comprises about 30-50 



wperein the administration of the-" 
oijnplex does not produce substantially more 
3f the chemotherapeutic agent alone. 
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6. The method of claim 1 or 2 where/n the administration of the 
chemotherapeutic agent and the complex does not produce substantially more 
side effects than the admnistration of the chemotherapeutic agent and TBI. 

7. The method of claim 1 or 2 whei ein the chemotherapeutic agent is 
5 administered after administration of t\ e complex. 

8. The method of claim 1 or 2 furtl er comprising administering an effective 
amount of GM-CSF or G-CSF to said mammal after bone marrow suppression is 
achieved. 

9. The method of claim 1 or 2 whefein the bone targeting ligand is a 
10 macrocyclic aminophosphonic acid. 
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1 0. The method of claim 9 wherein 
of the formula: 



he macrocyclic aminophosphonic acid is 



i — IN N- 



IN N- 



\ 



wherein substituents A, B, C,\and U are independently selected from hydrogen, 
hydrocarbon radicals having from lj-8 carbon atoms, 

and physiologically acceptable saltJ of the acid radicals wherein X and Y are 
independently selected from the group consisting of hydrogen, hydcGxyl, 
carboxyl, phosphonic, and hydrocarbon radicals having from 1-8 carbon atoms 



'x * 
I 

c- 
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-COOH, 
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P0 3 H 2 , 




and physiologically acceptable salts of the aciA radicals, and n is 1-3 with the 
proviso that when n > 1 , each X and Y may hp the same as or different from the 
X and Y of any other carbon atom; X' and y are independently hydrogen, 
methyl, or ethyl radicals, and n' is 2 or 3, w/th the proviso that at least two of 
said nitrogen substituents is a phosphorus containing group. 

11. The method of claim 1 or 2 wherein the radionuclide is 67 Cu, 77 As, 77 Lu, 
"Mo, l05 Rh, " 5 Cd, ,22 Sb, !49 Pr, ,93 0s, l9 >, 2a> Th, !53 Sm, "Y, ,59 Gd, ,86 Re, 
l88 Reor ,66 Ho. 



12. The method of claim 1 or 2, whereiji said ligand is selected from the group 
consisting of ethylenediaminetetramethylbnephosphonic acid (EDTMP), 
diethylenetriaminepentamethylenephospHonic acid (DTPMP), hydroxyethyl- 
ethylenediaminetrimethylenephosphonic kcid (HEEDTMP), nitrilotrimethylene- 
phosphonic acid (NTMP), 1, 4,7,1 0-tetraajtacyclododecanetetramethylene- 
phosphonic acid (DOTMP), and tris(2- 
aminc^myl)an\inehexamemylenephospK$nic acid (T^IMP). 

1 3. The method of claim 1 or 2,/wherdin the mammal is a human. 



14. The method of claim 13, wWereinjabo/it 20 
administered. 



|-300Q/MBq/kg is 



1 5. The method of claim I or 2 further comprising transplanting bone marrow 
or stem cells into a human after sufficient bone marrow suppression is achieved. 
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1 6. The method of claim 1 5 further comprising transplanting autologous bone 
marrow or stem cells into a human following purging cancerous cells from the 



bone marrow or stem cells prior to tfo 

17. The method of claim 1 or 2, wl 
and the dose is effective to treat said 



; transplanting step. 

erein the mammal is afflicted with cancer 
cancer. 



18. The method of claim 17, 
multiple myeloma, metastatic breast 
Hodgkin's disease, Ewing's sarcoma 
germ cell tumor, lung cancer, ovariai 
myelodysplastic syndrome 



wherein the cancer is leukemia, lymphoma, 
cancer, metastatic prostate cancer, 
osteosarcoma, non-Hodgkin*s lymphoma, 
cancer, renal cell carcinoma, melanoma, or 



1 9. The method of claim 17, when ir^h^anqer is a cancer comprising bone 
metastasis. 



20. A method of treating a b< 
bone marrow comprising admi nisteijing 
cancer or disorder an effective i 
complex in combination with ; 




-cancerous disorder of 
human subjedt afflicted with said 

inophosphonate l66 Ho 
dosage sfmount of a 



20 chemotherapeutic agent, wherein sa id amounts areeffecti ve to suppress the 



cancer cells or bone marrow cells of said mammal, and wherein said treatment 
does not substantially increase a sids effect associated with the treatment with 
said chemotherapeutic agent used a one. 

25 21. The method of claim 20 wherein the method is not carried out in 
conjunction with TBI. 
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22. The method of claim 20, wherein 1 said amount of complex delivers about 
30-50 Gy to the bone marrow of said Human subject. 



5 23. The method of claim 20 or 22 Anther comprising the prior steps of 
administering a dosimetry dose of sa d ,66 Ho complex and determining the 
percent of said I66 Ho localized to the 



24. The method of claim 20, 
10 azacyclododecanetetramethylene-] 



whertin said aminophosphonate is 1, 4,7,1 0-tetra- 
ph >sphonic acid (DOTMP). 



25. The method of claim 20, furthe r 
stem cells into the mammal after suf 



1 5 26. The method of claim 20. wherein a single dose of radionuclide is 
administered. 



bone of said mammal. 



comprising transplanting bone marrow or 
icient ablation is achieved. 
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27. The method of claim 2' 
0.1-4 hours. 

28. The method of claim 
infusion or injection. 



in said dose is administered within about 



se is administered as a single 
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29. The method of claim 20, wlierein the human is afflicted with cancer. 



30. The method of claim 29 wherein the/:ancer is multiple myeloma. 
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3 1 . The method of claim 20 or 30, wherein melphalan is administered at a dose 
of at least about 200 mg/m 2 . / 

5 32. The method of claim 29, whereto the cancer is a cancer with bone 
metastasis. I 

33. The method of claim 32 where&n the cancer is metastatic breast cancer or 
metastatic prostate cancer. 

34. The method of claim 29, wheJein the cancer is leukemia, lymphoma, breast 
10 cancer, prostate cancer, Hodgkin's disease, Ewing's sarcoma, osteosarcoma, non- 

Hodgkin's lymphoma, germ cell tulnor, ovarian cancer, renal cell carcinoma, 
melanoma, or myelodysplastic syndrome. 

35. The method of claim 2«Cwhirein the complex is administered in a liquid 
dosage form comprising an effective antiradiolytic amount of a radioprotectant. 

15 36. A method for treating bone iassociated cancer, Wherein said method 

comprises administering to a huijian hi need of sucl/treatmeflt an effective bone 
marrow suppressing doskge of ^W-lVj^O-teyazacyclododecane^ 
tetramethylene-phosphoi^c acidmOTMPi^pmplex wherein the ratio of 
DOTMP to I66 Ho is above aBowt 3; wherein said dosage delivers from about 20- 

20 60 Gy to the bone marrow of said human. 

37. The method of claim 36/which does not comprise TBI. 

38. The method of claim 3p wherein the cancer is prostate cancer. 

39. The method of claim 36, 37, or 38 which does not comprise administration 
of a chemotherapeutic agerit. 
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40. The method of claim 39 wherein the cancer is prostate cancer and wherein 
a chemotherapeutic agent is also administered. 

4 1 . The method of claim 40 wherein the agent is an anti-androgen. 

42. The method of claim 40 wherefin local radiotherapy is also administered. 
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43. The method of claim 36, whej-ein about 30-50 Gy is delivered to the bone 
marrow. 

44. The method of claim 36 whejrein the cancer is breast cancer. 

45. The method of claim 44 whejrein a chemotherapeutic agent is also 
10 administered. 

46. The method of claim 44 wherein hematopoietic growth factors are also 
administered. 

47. The method of claim wherein the dosage contains about 2000- 
3000 MBq/kg of body v^ight of (said mammal. 

15 

48. The method of /laim 36 oij 43 wherein a single dosage of complex is 
administered. 

49. The method o\ claim 36/\\|hefew4hemolar ratio of DOTMP to 166 Ho is 
20 about 3.5-4:1. 

50. A method for treating infectious diseases in or near bone wherein said 
method comprises administering to a mammal in need of such treatment a 
dosage of a radionuclide comp exed with a bone targeting ligand, or a 
physiologically acceptable salt thereof; wherein from about 250 to about 3000 

25 megabecquerels per kilogram pf body weight of the radionuclide is administered. 
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51. The method of claim 50, w lerein said infectious disease is selected from 
the group consisting of osteochondritis, osteomyelitis, soft tissue infection, 
tuberculous osteomyelitis, osteoc hondritic syphilis, mycotic osteomyelitis, and 
periostic syphilis. 

52. A method for treating none incerous diseases in or near bone wherein said 
method comprises administering to a mammal in need of such treatment a 
dosage of a radionuclide comple) ed with a bone targeting ligand, or a 
physiologically acceptable salt th ;reof; wherein from about 250 to about 3000 
megabecquerels per kilogram of body weight of the radionuclide is administered, 
without use of TBI. 



is 153 Sm, vu Y, l "Gd, 1B PRe, tBB Re 



90 V 159-, 18 




e disease is polycythemia vera, 
syndrome), megakaryocyte myelosis, or 



53. A method of claim 52 
macroglobulinemia (Wal 

1 5 malignant histiocytosis 

54. The method of aiA^ one of c a/nA50, 5 1 , 52, or 53 wherein the radionuclide 



55. The method of claim 54, wherein the radionuclide is 166 Ho 



56. The method of any one of jlaims 50, 5 1 , 52, or 53 wherein about 2000 to 



about 3000 megabecquerels per 
administered. 



cilogram of body weight of the radionuclide is 



25 57. A method for suppressing 
associated pathology comprisi 



bone marrow or treating a bone marrow- 
administering an aqueous pharmaceutical 
composition to a human in neeji of such suppression or treatment, wherein said 
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composition comprises an effective ambunt of a complex of i66 Ho with 1,4,7,10- 
tetraazacyclododecane-tetramethylenephosphonic acid (DOTMP), wherein the 
mole ratio of DOTMP to ,66 Ho is abdve 3, and an effective stabilizing amount of 
a radioprotectant, so that the composition is stable for at least about 72 hours 
5 under ambient conditions. 

58. The method of claim 57 wherkin the composition delivers about 20-60 Gy 
of l66 Ho to the bone marrow of the human. 
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59. The method of claim 57 whefein the ratio of DOTMP to ,66 Ho is about 3.5- 
5:1. 

60. The method of claim 5/^58, [or 59 wherein the composition is administered 
as a single dose. 



61. The method 
4 hours. 



of/claim 60 whqrein the dose is administered within about 



62. The method of clai 



63. The methc 
cancer. 



the radioprotectant is ascorbic acid, 
of claifrn 57 whferein the bone marrow-associated pathology is 



25 



64. The method of claim 63 wfterein the cancer is multiple myeloma. 

65. The method of claim 64 fi rther comprising administering at least about 
200 mg/m 2 of melphalan to saic human. 
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66. The method of claim 57 wherein tjfe cancer is metastatic prostate cancer or 
metastatic breast cancer. 

67. The method of claim 57, 64, ^r 66 further comprising administering 
5 targeted radiation or TBI to said hiiman. 
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68. The method of claim 66 further comprising administering a 
chemotherapeutic agent to said h iman. 

10 69. The method of claim 67 wl lerein the agent is administered after complex is 
administered. 

70. The method of claim 57 ft rtfier comprising the steps of administering a 
dosimetry dose of 166 Ho-DOTMP to said human and determining the percent 
distribution of 166 Ho to the bone of said human. 



71. A liquid pharmaceutical composition comprising 166 Ho complexed with 
l,4,7,10-tetraazacyclodo( ecanetetramethylenehphosphonic acid (DOTMP) in a 

66 Hof£H?ove 3; andean effective antiradiolytic amount 
ptable rattioprotgfctant. 



mole ratio of DOTMP to 
of a pharmaceutically acc 



72. The composition of cf^i 
or gentisic acid. 




71, wherein the radioprotectant is ascorbic acid 



73. The composition < 
25 is about 3.5-5. 



of claims 71 or 72 wherein the ratio of DOTMP to ,66 Ho 
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74. The composition of claim 7 1 , comprising an aqueous carrier adjusted to 
pH 7-8. 

75. The composition of claim 7 1 comprising about 35-75 mg ascorbic acid/ml 
5 of composition. 
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76. The composition of claim 7 1 which is stable for at least 72 hours under 
ambient conditions. 

10 77. A method to treat metastatic prostate cancer in a human in need of such 
therapy comprising administering tp the mammal an effective dose of the 
composition of claim 71. 

78. The method of claipft 77 furtljer comprising subjecting the mammal to local 
1 5 radiation therapy. 

79. A method to tn/at metastatic breast cancer in a/human in need of such 
therapy comprising administering the human air effective dose of the 
composition of clain^ 71. 

20 

80. A method for treating a ^atfent afflicted with a hematopoietic genetic 
defect wherein said methocIcom|)rises administering to a mammal in need of 
such treatment a bone marrow s lppressing dosage of a radionuclide complexed 
with a bone targeting ligand, or < physiologically acceptable salt thereof; wherein 

25 from about 250 to about 3000 nfegabecquerels per kilogram of body weight of 



the radionuclide is administere 
patient. 



and; administering a therapeutic gene to said 
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81 . The method of claim 80 wherein a transgenic stem cell comprising a 
recombinant normal human gone is administered to the pateint following 
suppression of the bone marrow. 

82. The method of claim 7& wherein the composition is administered in 
conjunction with a combinaion of cyclophosphamide, thiotepa and carboplatin. 



83. The method of cla> 
metastatic breast c; 



thiotepa, carboplatin or a combination thereof. 



84. The meth< 
1 0 chemotherapeutijc agent j[$ 
combination thei 




2 wherein the bone-associated pathology is 
the chemotherapeutic agent is cyclophosphamide, 



85. The method of clain 
cyclophosphamide, 



32 yherein the cancer is breast cancer and the 
;ycloViosphamide, thiotepa, carboplatin or a 



44 or 68 wherein the chemotherapeutic agent is 
thiotepa, carboplatin or a combination thereof. 
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